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S^*CT^-C#So mfiOXIil, nteO. 1 % 2, 3 
<Dt*i"fta>"T?fc9, 2m+n = 2>Zlj:3S:ijBJEt5St- 

[0 0 4 5] R L06 (iKif l-8(Z)IiS, 
ti»^T^yuSX^lRSfc6 — 2 0co@^£*xTV> 
Tti^Ty-yuS^L, ^^(c^R L ° 5 i:|^#(7) 

m^Xtefizm&l — l SO— ^nJ^£^A,-t%£tM 

ffi^jBHfc**xsr*u y^y^. ^^/i-a. /p t> 
^yyptvus, n-y^-^m. sec-y^vu 

t e r t -y^/US. t e r t — T ^yl^, n 
y^^S, n-^y/l/S, n-^-y^/US, n-y^ 
yl^iL n - f y^S, is? n^l/j-sugz^ y^ a^y 
n^y^yU;* fyl/g v >y n^V^yl^c^yl, 
3£ v y^p^yf/l/y^yl/2, y^P^^yyu^f^ 

S/^P^^y/UxfyU^ iyy ci— v/yl^y"^/US 

yU^i/^yUTj^yU^ t^yg, 7^/1, T/U^/U 

7^1, '>7/S, ^/vtf^hg. T/u^r/u^^S. 
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x/i-*mmizW&£ftfrh<n&m^X%Z> 0 R L ° 7 ~R 

LOS L07 £ p> L09 LOS ^ J^LIO L09 ^ L 1 O 

R L11 iR U2 , R L13 £R L14 ^) , ^O^fz^mm 

i~i 5(o^u^^/ux-h^^2m(om^mm 

CH 2 o CH 3 CH 2 



CH 3 o— (CH2) 3 _CH3 
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*{:_^U ^l^^WttfciP (#J;cfJ, R L ° 7 
iR L ° 9 , R^tR 1 - 15 . R L13 dr R L1S ^) 0 
[0 0 4 6] ±ffi;£ (LI) T^^ti^^^Sc0 9 

mtm^xzz* 



[0 0 4 7] 
lit 16} 



r 

-CH 



~CH 3 



-O CH 2 CH 3 




r 

CH 2 
-CH O- 



-CH 3 



CH 3 
CH 2 

I 

-CH G- 



-CH 



-CH 2 - 



-CH 2 C 



-CH 3 



CH, 



CH 3 
<CH 2 )2 
-CH O CH 3 



CH 3 
<CH2> 2 



2 CH 3 



-CH 



-CH 2 



~CH 3 



r 

-CH— 



-O— (CHj)?— CH 3 



CH, 



-CH- 



-O— <CH2)^CH 3 



CH 3 

I 

(CH2>2 



-CH 0 _(CH ? ) ? _ CH3 



r 

-CH — 




CH 3 

I 

-CH 



CH 3 



CH 3 



-CH 3 



3 CH 2 ch 3 



CH 3 



CH 2 



[0 0 4 8] ±m£: (LI) x^£nz>mT-$:7£m(D? 

-2 — { /I'M. 2-^f/Pfh7t Kn77y-2-f 

h^t Kot°7>-2 — ( ^m^tm^x^ z> 0 

[0 0 4 9] ±|55t (L 2) (Dm^^mt LTfi, J, 
{£#^(3: t e r t h *i/jJ/lstf~;um. t e r t - 
~f b^ciy^/i-^^/U^^/uM. t e r t — T ^ u3r>># 
yL'/K— /^S. t e r t — T ^ d ^>#yU7K^yuy ^vU 

1 , 1 -^^vU^n tVU;t^:/#yl^^yUS, 
1 , 1 - v^^vU^u fc°/i-^-^r*>^yU^^/U^ ^yl^K. 

^yu— 2 — ^^"r -/u^^iy^j /U7]i-/uM. 1—50 



^^yu — 2 — -/u^-z^ v^yU/K^y^ ^ ^/U 

1 h^v^ h ^S/^yUxK^yi^ ^yuS, 2 — "r 
b^M Rn hr°^^/!x^-^ri/^7yi.7K^yi-^ 2—^ 

XZZ> 0 

[0 0 5 0] _hWE*t (L 3) (DmT-^mt LTfl. ^ 
1 — ^ ^yUS/^ o^V^yU, 1 — ■rc^yl'V';? D 
'O^yK 1 - n- yntVuy^n^y^ i — ^ y 
37" o t°yUi>^ nz^^^vK 1 — n — Zf^-Jls^? u^<^=f- 
/K 1 - s e c /i/y^ n^yf yi/^ 1— ^^-yU-> 

^ a >yi/. 1 — c3^^-->yu^ 3 — ^ ^yu 
— 1 — >y* a^vf^^— 3 — ;K 3 — :^^yu— l — > 
^ a x<>^>,— 3 3 — > ^vU — 1 

V— 3 — W yK 3 — zn^yu— i _ v-^n^^irv — 3 
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— f/i^asfisj^-et -5, * [ o o 5 2 ] 

[0 0 5 1 ] ±IE5£ (L4) ©S*3F£j£2££ LTJi. ^ |fcl7) 



[0053] *¥£W(Dmft*ik&m<Dm&&. ±ie— « io 

* (l) <z>9* h>*#fl:**SrJ|Si«>***»c ±fs 
— JKsC (2) - (10) ^*$jx«<t-&»^fe»tfns 

LH4««r*lit?# 5 i 9 tzm&'T-it'&to its: 

[0 0 5 5] *58W«>*»^ffc-&«fr±, 

( i ) ±1E5£ ( 1 ) (ommfc 20 

( i i ) ±E5t (2) - (10) (O^fi^ 

( i i i ) ±1S ( i ) . ( i i ) a^O^^-j^^-fi 

>\ yvi^/M^v- 5 -#/U7tfv^y 5vu#cogj&//u 
[0056] **w^as^>ft-&»ii, ( I ) Jbts^: 

( 1 ) ^MCS<5<S ( 1 a - 1 ) Xtt (la- 
2) wMWS:0^%S:gt 1 0 0^% s b 

< (21-7 0^^%, J: 9#£ b< {15 — 5 0^e/u%$ 
*U (II) ±IE* (2) - (10) <7>ipSf£K:S^ 

< 5£ (2a) - (10a) (Dmf&mtLCD 1 fXtt 2 «J£* 

_b^0^e/u%a±, l 0 0^eyu%*S, b< (il — 
9 5^u 0 / 0> ±09tU<tt5-9O^%t#U 

sh-jex. din -Lis (i i i) <ommm^m^< 

<{i0-7 0^%, J: ^ff^ b< 110 — 5 0^/u%^ 

[0057] **s. ^m<Dm^^t^(ommw-^ 

T-fiiil, 0 0 0 — 5 0 0, 0 0 0. b< f 1 3 , 0 
0 0-1 0 0, 0 0 OT'fe^o ^^l£ia^^ix-5<b, ^. 

S^M»T*# 4 < * o TJ»ffcteas{B;T L£: 9 i™5 ^ t 

[0 0 5 8] &tz. ±1E— «5t (1) <07* 



ft&% (ills ( i i ) Rxf/iLvx ( i i i ) <nmmm 

[0 0 5 9] 7zs*/l-m&Rl&<Dfrfc3ktirft % (T) m 

f /K y /u^- h y f <7)^ h yl^ffi i \ (-n 
bb*&»j^lt2, 2* -7/tr^yyfo^hy/uf 

^mcoMm^^m^\ (•?) s^i^ot^^i o 

[0 0 6 0] r=.*^fi-&SJE£<oRj£* j B=tt, (T) j§ 
ttt h y ^y^^^a. n-^ 

^yuy sec — Zf^f-jvy =fV j±^<DT;i>3-/U<£ 

JL 4r?vK 3ltt^y=^-/uS^«ISrfflt\ (SO R 
/^rU*^- 7 8°C^^ o°c^*{c»^, (m) s/S^rW 
SrO. 5B*Wa>b4 8 ^HSSi: U (att f?ih#J £ b 
ty^y-;^7 p n hyft^ttl^fe, 3^t^f/U 
?^pyy», -t^ttJftW^ttttKSrffli^OjJSif 
*bl^ roffi|ffl^n^4i-&SrS^-r-5fc^-Ctt* 

[0 0 6 1 ] *36M<OK^^b-&*tt. t"^* bttW<D 

[0 0 6 2] #3gWte, ^(Om^it^tM^- 

[0 0 6 3] *^WT*ttffl$tt^iS^/U=¥-^t>b< 
mtl^o) t bT(i, 

i. TE-»a (Pla-1), (PI a -2) 3^(1 
(P 1 b) (D^r-V^iM.. 
i. Tffi-^S (P2) <0*JT*S* f^mWfa. 
i i. TIB— j»5fc (P3) tO^y ^-^->^SI3Kt: % 
v. TIE— ASS: (P4) (Dt:^^yU7^>g|^ft: x 
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v. Tf£-i&5£ (P5) CON- t: Kd^W ^ Kfb£4 
(D * /U/fc y * x yv . 

vi. /3-y- h;*yu*yg£if>g£i^ 
v i i. v^yi^v-^^ft^ 

v i i i. ^ h n^y^yyuy^yU/i^ — 
i x. J*/^ 



[0 0 6 4] 
[ftl8] 



r 



Pla-1 



PJa-2 



r iois . R ioib . R ioi *te^ti-mmmmi- 
t^yr/^/Hxi^^yr^n^ git 

— Xtej^Sf ft 7-12 (D7y^ 
(^TKiJgi 1 <7)-a53( ( i^P^ 7 ^ y If j; o 1 1 20 

*ttt)J:<, m&ftm-tzm^te. R ioit \ r ioic 

[0 0 6 5] _h!ER lole \ R 101 *\ R lolc (iSt>{rf^]— 
T'fcott>S^oT^tt)J:<, ^frl^iiTyi^yi^ 

A-fi. n -y^yt-^ sec -;/^yuS, t e r t — :/ 
^^S. ^=^>vl^ ^y^/U^, 

y^yUS. *>y p/d b°yuy ^yL-S, 4-y f^y^n 
^^ri>yP£, is? u vvuy ^v^S. /yl^yu^yu- 

Tte. tr^y^S. ryyi-S, yu-^yi/K. 7r^/l/ 
— ^r-fe^y^. n-v^-fe-yu^^^ff 

5o ^yry^yi^^ ttli, 2-^^yy^p-<y 

-^y^u t:Vu£, 2-y^p^yf/u-2-t^-y 

^^A-S. 2-v^ p^^ryyu- 2 -xT^ry^^yi^ 

2- (4 -y ^vl->y ^y/U) -2-^"^-y^-^yU 40 

Kf 5 0 ry-yus<t Ltft 4 y^ 

— t7f^Sf^, p-y h^y7x^;uS, m 
-y h^yy :n^yuK. o-y N^yy .n^yu^ ^-h 

^i>y yU^ p-ter t-y h^y7x^S, 
m— t e r t — V $r > 7 ^ ^ yUJSf c^Tyl^ > y :x 
— 2 -y oi^yuS. 3-y^yi-y^^yU 

4 -y ^vuy ^^yu^ xf;U7x^;uS 4 4-t 
e r t — y^yuy ^^yug. 4 — y '^^7 x. ^yl-£, y> 
^ ^yi^y ^.^yu^f (DTyu-^/uy ^^yiyg, y ^/i^y 
^yi^S. ^-^/^y^-yuSf (OTyu^yu^-y^^S. y 50 
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-ryj-^m. v^^vi^y^vi/S. v-^^/^y^yua 

f CQ^TyU^ryu-^y^yuS, >V h^r^^y^yUS, is 
^ h^ryf77/l/Sf (7)y7/Un^yt77 c /USf 

tff>ix3 0 T y yu^ryuS £ Itli^y vvuX, y^^yi- 

y ^^^^mm^mf ry — yu^-^r 

y Ty^yuSd: LTii, 2 - y ^ -yu- 2 -^-^-y^^ 
^S, 2- (1-i-y^yu) -2-^yxf^S, 2 
- (2-^y^-yu) -2-t^yxfyuSf(7)2-7!j 
10 -yu- 2 -^^ry^.^yuSf ^^ff "b;h,3 0 K"(D#* 

covN^-r HV^-y. syyu— i, i, i-hyy 

yU^-pz^/y >y^yU7^^— /t7/U^P7^y^/l/^ 

hf (Z)7yU#P7/U^/U7.yu^^- h , h > 
K ^<>ir yy.yt'^^— h s 4 — yyu^-a ^yi? y^/u 
^^—V. 1, 2 ? 3, 4, 5 -^>-^ yyu^-d-<>-^ 
>y^yU^^— hf or y — yl-ywi/Ah;^— h % y: ~> u — 
>yy^7^^— hf coTyi/^yu-y.yu^^— 



[0 0 6 6] 
[ftl9] 



102a R 1 0 2D 



K 

Plb 



^i~o R 104i \ R 104b fl^ix^ix^mm3~7cD2~^- 
^-yryu^-yi-S^^i-. K-fi^^^-^]-r7i->$r^ 
-To ) 

[0 0 6 7] _hf£R 102£ \ R 102b ^ LT^^KlirJL y 

^yiy£. ^^/i-a. y'ntVixS, ^yyptvi-s, n - 

y^yu^. s e c-y^yi-S. t e r t -y^yu-S, 
y^/U-^, ^^rv-yl-S. ^^/i-S^ Jr^^-J^m. 
d^>^yl/S. cr^^r>-yl-£, iy y o ^cr t°yl/^ ^ 

>^2S. 4 — y ^-yl/iyy D^^rvvUg, C/yn^^rC/yU^ 
f^Sf 75^{f e>tb5 0 R 103 ^tt(t ^uy£ 
^fi^yl, /DtVyi, -o^uy 

1, 4-y^P^^ryU-yS, 1 ? 
— ^r>U>^, 1, 3 U>S, 1, 4- 
y^P^-^f UVl, 1, 4 — ->y ci^^r1^>iyy 
yS^^^ifbix^o R 104a , R 104b <tbTfi. 2-ir 
Jry7Pt>S, 2 -^"^-y iyy a-<>^yu^^ 2-tI" 
^•yy^p^y/uS, 2 -^-=^y v-y n-v^^-y^f 
^^{f ^,tb5o K-fi5£ (PI a - 1 ) RXf (Pi a- 
2) Tf>t^b7tt>^<!:[W]^(7y^^^^ff 5: ttfX*$ 
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[0 0 6 8] 
[ft2 0] 



P2 
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[0 0 7 2] 
lit 2 2] 



(5*+, R los , R 106 lig*f l-120Qi«, 

i5c6~2 0 <DT V —JlsmXte'^v Y>-ikT V —sum. X 

[0 0 6 9] R 10£ \ R 106 <^Tyi^yuX<e LTJi^vi' 

y^S. sec -^^/US. t e r t -^/l^ ^>-^ 
yt-S, ^^->/uS, ^y^A-S^ t^f^S, T%jis 

^/uS. y yi^yu-^yuS. T^v^yuS^^if 

1, 1, 1 - h V 1, 1, i- 

m-^ h^r y7x^yUS, o -y h^rv^x: 

— y>2s> ^ h^r i/y^r^/U^ p-ter t-7"Ry 
^rc^/l-S, m- t e r t ~rf h * i/ 7 ~ (DT 
^=1^^7x^1/1, 2-^^^^^^yUS. 

/vy 4 — y ^yi/^m -yi/2£ v 

X, 4-t e r t-yf^7x-/US, 4— 7^f/U7x 

— y^£. >*y ^/^^oi^/uS^^Tyu^r/u^^.^/^^ 
Wb*t5 0 />D^yjt:7!j-;ul^ LTteyVi^-ti^ 
zr.^/U^, ^nn7i^S, 1 , 2, 3, 4, 5—^ 

[0 0 7 0] 
Ht 2 1] 

r ids piog 

=e — a=u — o-soj— r 107 



1 07 so 2 — O— 



P3 



(xt<K R 10 \ R los \ R 109 liMl-12« 
y>H£#:. ^cory^^r^Xii/^D^W^ryu^ryu 
X, ^if 6 - 2 0 (D7 U -yi^SXIi/> d ^> ft:7 y - 40 

/^m. xtej%mm7^ i 2(DT^^^-^m^^i~ 0 r 

i-o ) 

[0 0 7 1 ] R 10 \ R 10 *\ R 10& (DT/U^r/l-S, ^o 
^WLTyi^yi^ TD—^m. Ao^yftT y — yi<- 

l^£>S#aPi;f btt5 0 &ib\ R los , R 109 <7>Tyu 
i/VS^: LTISy /pt'i^y 50 



P4 

R lols \ R 101b Ji±fS^^lCT^^ 0 ) 
[0 0 7 3] 
[ft 2 3] 



,110 \ 

T 



P5 



R llo l«it6-10^7y-uyS, 
ft 1 - 6 (DTyU^r l/>SX^if 2-6 (DTjv^t- \s 

{r^^ 1 - 4 ©I«Xlj:Mft07;^/uSx(i7 

1 -4 69TyU^SXHT^^^i>S ; MSl ~4 0 
TyU^yuX, 7/U3^v^S, =- V xx mXfeT ?-/u&x- 

Ttii\ ) 

[0 0 7 4] ^^T% R 110 ^7!J-l/y£i:Ult 

i, 2-^^^u>s. i, 8—ry^-u^m^^ % t 

y^uyStLm y^-i^S, l, 2-^^-u> 

a, i, 3-yDt°uya, i ? 4-^^u>s, i- 

yu— 1, 2— i/yS 4 /yU/Jf/u-j-v— 2, 3 
-^^Sf/5\ 7;Uy-^uySt ttii, l, 2 — fcf 

- l-^-yu-i, 2-f — u-^S, s-y 
yUTKyu^V-2, 3 - b*x5 0 R 111 
(DT;uic;umt LTfi, R lola — R 101<= ch[^Ht<7)t(7) 

Tyi^^yi^^ Uli, fcf~yi^ 1 -^^^-^ 
TJJyi^ 1 -y^r^/i-M. 3-^^yuS. -TV 
^U—vuX, 1 --<>^."7L^ 3 — ^VT^yUS* 4 

— ^y'r^ yu^> v^^^yUTliyuS, 1 — 

3 -^-^r-ir^yuS> 5 -^^r^^yuS. 1 — 
— y^, 3-^^^yuS. 6-^^^yuS. 7-^- 
?7 1 ^yi'S^j$^ Tyt-^^rC/Tyu^ryuS^ LTfi. ^ h 
^rvx^^yUS, ^h^rv^^^yuS. Tjf^r ^yU 

yl-S. ^h^ri>^^yuS, /□^^yxf/ui^ ^'h^- 
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* h^y/ptVuS, xh^ry/Pt^S, y^n y > y a — * yyy) y^yy*^yA x M7/U^n^^ 

^dr^y°n fcVl^S. /^y^t^S, ^ h^rv/y^^ y>^yy*y@? ( 2 - 7 yy^yu) y ^yl- (2-;*-=*-yy 

z^S* ^ K^v-y^vl'S. y^D^^rS/y^yuS. ^ y*n^^yyy) y^yy^-yy^ :r.^uy£°;* [ y 5vU 

y^y^v^S, ^ h*ci/^>3-/Ug: > y h^y^^yyU ( 2 -^-^ y > y a ^O^^/U) J* \) 7 ji,^- 

/ h^rv'^^^S^^tf^tl^o P^^y^t-F] , 1, 2* --t-y^/i/^vU/K^ 

[0 0 7 5] JEi-B»$ixTt^Tt><J:t^3ftai yy^ ^yyy^ t Kpft7x^^A h y y h^<z> 

tvu^ ^yynt>s, n-y^/u*, ^yyf/u y, tf* ( P - hyy:r.yywu^-,u) y/yv^y, tf 

t e r t-^f/i/Sf^^ j^^i^ 1 ~4 COTyU^^r ^ (^ry uy^yU^^/U) VT*/**^* fcfyx (yyc* 
iy3££ LTfi. ^ H^rv^S. ^b^-i^M. y'n/tf^fv' 10 -^^r v'yU^yl-^ ^yu) y7/^^y, fcr'^ (iyycr^y 

^y/p^^yS, n-y^y|, ^fyy^y ^yy^yl/Tft^yU) ^7/^y, fcf;* ( n — y^yUy^yU 

t e r t-^h^yS^ J^^gc 1 — 4 (7)Tyu^f *~yu) y7//^y v fcf* (y y y ^yy;*yU7fc:^yy) 

yy£, Tyu^^^S. ^hDSXIiTtf/uStift^ yT/^^V, tr* (sec-yf^;u*^) yr 

nT^T^ctt^ni^yUS^ ITIi, y^^yU^, VV^V, tr* ( n - /p t>^;U^^) 9 JT*S*9 

>^3£, p— ter t — y h=¥Cyy^^y^S, p— T~ir^- y. bfy* W y/PbVMM^i/) i?7 y ^ y y x tr" 

yyy^^yyX, p-^hpyx^/USf^, J^^^C3— ( t e r t -y^yuyvi^n/u) y7/y^y, tfy* 

5 <D^"r P7?§iS<!: LTJi. t'U vvu^. 7 y /Ug^ (n-7^/U^^^) y'7/^^y, (>f VT 

flS^ff £>*L5 0 ^yl/y^yUT^-yU) ^7/V^y, \? X (sec-7;^ 

[ 0 0 7 6 J ftftW^li> M^ltf h y > ^ yyUtf^yV) y7/y^>, fcT^ (tert-T^yU^ 
/^y^y7x^3-K^[7^, hy77l^tP^^y 20 yU/fc^yy) yT/y^y, 1 - >y* u-^yyy^/U^- 

;*yy*>-^ (p - t e r t -y h^f >y xi^yy) 7x^ yu- i - ( t e r t - y^yu^yyzft^yu) ?J7J* 9 

yP3— K^y 7 -^ p-h^xy^y8^7x=/U3 1 — y y* a yyy.Xyy:#; ~ yi.- 1 - (tert — 

— K— ^ A „ p — hyl^y^yU-^ygg (p — t e r t — X ^ yUyVl-tf^yl') i?T * ^ y, 1 — t e r t — T ^ 

y h^y7x^U) y rr.^yL.3— y* A, h y yuy^/l^-yy- 1 — (ter t-y'f/M;^^) y 

p y ^ y^/u^ygg h y 7x-;Myu^^ a, hyy 7/y:^yf(7)y7yv^yl3|^ tfx-o- (p- 

/^P^y^/^y| (p-ter t-/F^y7x h yy^ ^^yl-^^yU) -a-y^f /l/^y t=^yA, fcT 

^yy) y7x ^-yl/^yU^ - y A % hy y/U^P^^y^ ;* — O — ( p — hyU^Vy^yb/j^^yU) - a -^7 x ^ 

yi^y^fcf^ (p-ter t-yh^ry7x^;l/) y^ ^lit^ryA, tr^-O- ( p - hyU^y^yU^^yu) 

^/uy;^^^A > hy 7yi/^py^yy;;u^y^hy -a-yy^ u^^yyyy y t^ryA, tr^-o — (p 
* (p-ter t-7"Ry7x^) ^yU^n^A, 30 - h/uxy^;i/^-yu) — 2, 3-^y^yy^y^y 

p — hyU^y^y|/7^>^ h ]) 7 =n ^;U^;ls7fr=L A v p t^yA, tfj* — O— ( p — h Zs * yU/^^yU) —2 

-h/^y^/^yi (p-ter t-y^y7xn _y^ vL ,_ 3> 4-^y^yyty^iWyA, If;* 

yu) y^x^yyu^^^A^ p — h yy^ y ^y^ y^ — O— ( n — y^ v^/^^-yu) — a — ^y ^yyy 'JJ 3~ 

(p— ter t-7>^ry7x^U) y^^yuy^yu ^yA, tf y* — O — (n - 7^ yy/l/*^yl/) — a — y 

VJ*. P ~ hyU^VXyU^y^ h V X (p-ter 7x^yU^y^^yA v t^-O— (n-7'^yy/U* 

t-y"h^y7x^/U) yWl^^y^, /f7/U^P7 J -yU) -a-y'y^P^^ry/l/^yt^yA, t^ — O 

^ yy/u^yg h y 7 x^yuy/^^ r> a, 7^ yyyu - ( n -y'y 7 yy^yw^^yu) — 2 , 3-^y^y^y^y 

^yihyyx^/i/y/u^^^A, hyyyy^oy^y ^Dt^-yA, ty-o- (n-y^yy/u^^/u) - 

y^yi-^>^ h !J y ^yu^yu^^y^^ p —^^=ciy^jv 2-y^^yU— 3, 4 — ^<y^ y v^^-y ^ JJ ^^fy^ % 

*y^hy yf/^y/^^^A, hy7;u^p^^y^ 40 y^-o— (y ^ y^yu^^yu) — a - ^^tfy Or* 

yi^^V^y^ ^f-yyuy ^-yu (2-t^yy^ a^af- yA t tr^-O- ( h ii yyu^o / $ yy;u^ -yu) - 

yyu) yy^^^A, p - h^xy^yu^y^y^p^ a-^y f yi/^y t^yA, h°y-0- (1, 1,1 — 

^-yyuy^yi- (2-^yy^p^^yyu) y^yyTh^y hy 7yutpx^y^ ; ^-/i/) - a - yv V it 

A, h y 7yi/t p y ^ yyy^y^y y f yU7xxyuy ^ryA 4 e\x-0- (ter t-^y^M^u) - 

/u^- y A x p- hyl^xy^yu^ygg^yf/uyx-yi' a-yy:fyu^y ^^fyA, O— (/*-7/UtP 

yy^^x^A, h y 7yut d /: ^ yyy^y^y y ^ □ $ $ y y^yUTt^^yy) -a-y^fyu^y t^yA, t° 

^=^yyyy m^yuy.yu;^^ y p — hyi/^-y^y^^y x — O— (y^P^^-fyyyu^xyu) — a — iy^^yu 

Syy^p^yyU7xxyuyyi^*x^A, hi) 7/^* /D^yA, h:\x-0- (-Oif y y^yu^^yu) - a 

o ^ ^yyyi/^y^ h y t7f yuyy^x^^^ yyy -y>fy^y^yA, (p-yyy^-a-< 
yu^a ^ ^ yy^yu^y^y ^ o^^r yyi/^ ( 2 — ^ 50 yif yyyi/^xyu) — a — * ^t^tf V ^-^r ZsJ* % 
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-O- (p - t e r t - yf^yfy^^^/u) - N— fc: Ko+->t7^/u>f ^ Ky ^ 

a — ^^^^9 } J t^v^A, t~y> — O— (^rv'UV.XA' g^y^-rvK N-t Ko^yt7^vK ^ K^yif>7. 

yi") — t^ryis, fc*;* — O — yU/fcVg^^TVK N-e KP^'>-5-yyu^>^y 

^y^^^ yu) — a-v*y ^/u^y 3*^>-6>«f<0 -2, 3 - v^yM^W 5 Ky 9 >^yu^>^m^^ 

^!)^'>ASSi*, t'^^^^yu^yu^^yu^^ v. yK N- fc Ko 5 - y V- 2 , 3-v?# 

t^ h y 7yM-ny ^yu^yU2ft;^yuy tr*y?vu yi^^rW 5 K hi) yVi^n y ^ y^yUTft 

Xyi^^yi^y ^ t ^^^vl^yUTft^yuy tf;* yi^ n - fc K a ^ > — 5 - y yUsfOM^ y — 2 , 3 — v>* # 

t°yy^/U7fc;^yuy t^-Y V^d t>^/u*zi yU/tf^r W S Kp- hyi^ v^^^-^yu^^N 

yt-y^V, fc^-p- h/Urcv^yU^^yuy fcf* -t: KnJrW^ Kft^ft^^/^ygx^r^iS)*: 

^Vif >^/U*:=iy>y ^>#c^ t^^yu^ygiagfl^ 2 10 ^s^tf e>ii,5 J**, h y 7y^D y ^ >;*yU7fc h y 

— n^^vvi^yuji^yv— 2 — (p— h^v^/u 7 *y a. h !i 7/uto^ ^y^yi/^yg 
*^yl/) ya/N^ 2— T tVu^7yU^nyU-2- (p - t e r t - ^ h^ry7x^/U) is ~7 ^ /U* 

(p - hy^>^yt-^^/u) 7 p o^yf^]3 — >jr h^yu ^ ^ a x h y ^yu^-o y ^ >^yu^>^ h y ^ (p— t 

*ygf2gf£ v i/7 *.=.;Ui/*/U7fr>'^ *J*s9 o-^vvU er t-yF^ry7x^) ^yl/7^-r>^ p _ /Uzc 

^^yu^^^CQC/^yuxK^^^^:, p - hyu^v^yu^ y^yU7fcyg£ K y ^ ^ -yu^yu^- ry ,6s % p — hyi^y 

>1£2, 6 - zs=. h n^yiyvK p - hyU^yy^yU*:/ (p-t e r t h^y7xn/u) i> ~? ^ 

g£2, 4 — >^ h D^yvVl^tD — h D-<>>>yU^yU^ ^iyU^yU7^^r>A, p — h yU.ni >;*yl^ >-gg h D -X (p 

h^^fr, 1, 2, 3 - h y ^ (y ^ >^/U^^yl^ -t e r t-/F^y7x^l/) 7;U^^<)A, h V 7 

^-^r>» -<>-if>. 1, 2 T 3 - hli^ (hy-yyU^-n yl-^-D y ^ >-^yU^ >^ h y ^h^^yU^yU^^ ry A, h 
y ^a/^yutf^y^^rv') -<>-^>, l , 2, 3— b ]) 20 y ^yi^a y ^ yywUTfc y@?:y y a >vu^ ^yu (2 

^ ( p - hyt-^V^yU^^yl/^-^^) 'Oif y^tf^yL- -^y D^af-v/yu) ;*yi^~r^A, hy^yP^a 

^>g£^;*^yt^2>£fc. N — fc Ko^y^^yW; K y ^ yywUyftygg (2 — yyU/J^yi/) y f^yu (2— ^-^r 

y ^ V^/U-AhV^^^^yP, N- fc Ka >y<Y yy^D^y/U) ^yU^^»^^ s 1, 2' — -f-y^/ls 

^ K h y ^yu^-n y ^? >^yU7^>^jn^^yu v n— fc: K ^yusK^yi^y fvu-^ h 9 t Koft7x^^A h!i7i/ 

n**>;*:^>W * K^* v^yi^yK^^fvK N— — hS£tf>;*-~* -MIL t* (-<>if >^yu^^yu) *jj> 

t Kp^r^^yy^^ Kl-T'DAy^y^yixT; /^^y, fcfj* ( p - hyt-^yyvu^^yu) y'ry'^ 

t^K N-t Kn^^^yW^ K2-yn/<y^yu y x tf;* 0>y vvi^yutfi—yu) *JT*S*9>^ 

Tftyffi^^TvK N- fc Ka^y^y v"W S K 1 tr* ( n -^yu^yUTfc^yu) *JTS*9zs^ (>r 

>^ >^yu^>^^ji^^yu, N— fc: Kn V ^^yUy^yU^^yU) y/yV^y, fcfJX (sec— ^ 
^ Kl-t^^ y^^yU^V^m^-T^yU^ N— fc Ko^riy 30 ^yU^.yU^^iyU) y/yV^y, fcf* (n-yntV^ 

^>>^ ^ Kp - hyuai>^yl/^ V^Ji^xy^. N- yUT^^yl/) yT/^y, fc'^ Uyyot:>^;^n 

fc Kn^fiy^^ >V-f ^ Kp — y h^rv"<yf yi-) yjy^^y, (ter t-yf/M;^x 

n — fc Kd^ 9 \y i/'i ^ K 2 - y p yu) yTy^y^yT/^yiift, o- 

a^r.^ y-^yU7^^^^n.^^yi/ x N — fc K o is * 9 Is > ( p — h >^;U7fr ^yu) — a — *J y ^yu^ y iy 

-Y ^ K^^if V^yu^^^^n^^yu, N— fc Kp^y7 A, fcx — O- ( n — 79 ^^yu^^yu) — a-v^y^ 

^yy^fH-2, 4, 6 - h y y ^y^Vif^^yU^ yu^y ^-^rSyA#<^^y ^=^>Agt2gflK fc^-^^^yu 

y^^^-^v/u. N-t Kp^y^yyy^^ Kl-t7 ^yi^^yuy 9 i^^<D\f^^j^zyW^W^. N-t Ko 

^ l/yy^yu^^^ji^-T^yu, N-t Ko^y^^yy-f ^ ? isl/^ * Ky ^ v^yU/^ V^^^^yu, N— fc 

- K2-t7^ u^^yu^v^zn^^yi/, N— fc Kp^t Ko^y^^ *> y ^ K h y y'yu^o y v^yu^>^ 

2 -"y ^.^yu^y S/>-r ^ Ky ^ >^yu^>^^c^ 40 ^^^yu % N-t Kp^y^yyy-f^ Kl-yp^'y 

tvK N— fc Ko*->^ ^ Ky 9 y^y^yg?x^ ^yi/^>^ai^^yu v N — fc Ko^-y^y y y 5: K 2 

y~/^. N — fc Ka^yv u-f ^ K^^ v^yu^y^^^^ — y p uy<>^ / i^7K>^ji^^yu > N-t Ka^y^^y 

7"yK N-t Kp^y-2-7x^/^yy ^ Ky^y W^Kl — O^y^xyi-^v^^^-^yu, N-t Kp 

y^yu^v^^^yu, N-fc Kn is 9^9^ % Ky ^y^y-yy/f; K p - 

^>^yU7^>^^.^^yu > N-fc Y r v*ris9si'9/i"{ ^ N- fc Kp^y-f7^yK ^ Ky ^ >^yu^ 

K^v-^^^yu^y^^^^yu^ n- fc Kp ^riy 7 y yu yK N- fc KD^^t7^/K ^ K^<>"ir»^yu^ >^ 

-Y ^ Ky ^ N-fc K d i> ^ ^ ^-y^^yu^c^N- fc Ka^fiy-t'^ Kft^fe^^yi^ >^ 

yu>f ^ K-<>^y-^/u^v^^^yu % N -fc KDdry ^^^^KSffr^jf* L < ffit^ bix^ 0 /^jo, ±iB«* 

-7 9;i>4 * K h y 7/u^pyy >^yu^>^x^yu^ 1 «S*¥?4T^fi2SJ^±S:|fi^^Tffl^-5 

N-fc Ko^fy^^yu^ ^ Kp- hy^v^y^y-^ 50 <h^T*#-5 0 y'^tg^^ttr^i^j^^ffitt. 
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loo??] mt&mnmnmtt* *<—xmK i o oss 
(mam. uTmm) \znvxft^^<&o. i~i5 

i^^KHO. 5 — 8£i$T'fc3 0 o. mxv 

[0078] *¥£wx*®zm£tiZ)mmmmk b-m. -< 

bTte. ^J^ltf 3riJ-y ^^/U-2-n-T 

S yu^r N^^c^^r b 3 - ^ h * *szf 9 / — vK 3 

- * ?VU- 3 - ^ h >y ^ y — /K 1 - y h ^ 2 

-yfPASy— /K i h^>- 2 -^o/V — yu^<D 

x f i/ y ^ y n -yu^- y ^ f yu, y^utfu 

1?^— K /DtVy^lin-y^yxf/wx-r/i/T 
7K 3-^ Ky/nt'tyfcfyK 3 - ^ h =*r >- ^ 
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D^vHi^K ft8t e r t-y^/K t°^-> 
^ t e r t -y^/K t'U^^y =i— t e r 

S—/l><Dl& % $^i]T^ -5 / n t° u y ^ y ^ -yu^e / 
10 y ^yu^-^/UTir^- KaV-tOjR^»3W##S b < 

[0 0 7 9] *«»»J(0«ffl*tt, -<-^^g 1 0 Ogfl 
l:»LT2 0 0-l, 0 0 OSS. m^4 0 0-8 0 0 S(5 

[0 0 8 0] 5E(c**K<^ 



[oo8i] ^m<om^it^^ok w:»j<oi*5>-=?-fb-& 

*<BA*tt*«£ bTttTIE* (Rl) Xt^/XttTIE 
20 5£ (R2) l^^ix§¥fi^tt^li?^5)^i 1 , 
0 0 0 — 5 0 0, 0 0 0, £f£ b< »5, 0 0 0—1 0 
0, 0 0 0(Dh<D&mf 5^ i35S"e#S}5S % rixbJ-Pg 

[0 0 8 2] 
[fk2 4] 
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(5t«K R 001 ****^. ^f^S3?liCH a C0 2 R 
003 ^*i- 0 R ooz f±*fit^, >^^SXIiC0 2 R 003 

1-1 5 ro#;U7l<=* 5 1 ffi<£>£* 
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7F-t 0 R°° 9 f^if3-1 5 0-C0 2 -g&5^it£^ 
*-f5lI^ft*iI^Tt 0 R 010 -R ol3 <7)/>7£< 

^Tt>ct < . ^<7}^iCJiR 010 -R 013 <zv>#< t h 1 

fiiij^m^c i-i 5(D-c Ox-n^m^^m-t^ 2 
R oi5 ^^s^s^^-r 0 r oi6 ^tk^t-x^^ ^ 



I',a2 , .a3 , ,bl 
1' , c2' , c3' , dl 



. b 2' „ b 3 ' „ c 
. d 2* , d 3' . e * 



\$ 0 «± 1 *^^T^ 9 , a 1 ' + a2' + a 3 3 -f 
b 1 * +b2' + b 3 ' -f c 1 ' + c 2 ' + 03* -f d 

1' +d2* + d3 5 + e > =izm%:-tz> 0 f . 
f+g'-f-h'-hi'+j'-i ^s^-r^o ) 

[0 0 8 3] /jr*^ ^th^*l(Dm<DMri£M^<>\<^Tte, 
WXDmSktmte. 10 : 90 — 90 : 10. ¥flZ 2 0 : 
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8 0-8 0 : 2 0(7)S*W:<O®ISrt^fc5r. < t^^^b 

t. u?j* hunt vxt^^vi^m^mbn^^t 
[0085] ±ffe^^T-<t:^^ i m\zmh-r 2 

10 [0 0 8 6] hW4(-fl. MlC^&PftJf® 

^-7-*^ 1 0 0-1, 0 0 0, ^K(il50-80 

ox\ fr<>ft^ftiz7^s-su&7kmmz2-DU±mi- 

Sia^^drttf^O-i 0 0 ^e^%com^XXi± 

ft^r fttzu surf * i^m 5 \\L%mm% x^^-i/m 
(DT^miw^^^-^mizx vi^fck o-i 
o o^^%com^xm^vtzit^^^i^-r^ 0 

[0 0 8 7] 7xy- yMfek^ajm^/i-^v' 

y — yutt7k^SXi±^/i-^^>-S^:ft:(7)0^/i/%J^±, 

»^ u< te3 o^/u%jt^_h-?<fo9 . ^oipmioo^e 

<fc b< (18 0^/i/%-Cfc5 o 

[0 0 8 8] C^m^ ^5 7x/-;^*iS^2 

ttli, TfS5t (Dl) - (D14) T^^tL^t^^ 

[0 0 8 9] 
Hb2 5] 
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[0 0 9 0] 






COOH 



D14 
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&-i-73-sism&7jkir 0 R 207 {igif l-ioojlit 

Xfi 1 T-<fe5 0 s. s' % t ' % s 9 ' , t* ' 13 
^ti^ti s + t = 8 , s ' + t ' = 5 % s ' ' + t * ' 
= 4SriBSU ^0#7xn;uf fe4J(:/>^< ^ t 1 O 
<Z)*lft*S:*-r«<fc5*»T-*>So afi^: (D8) % 

(D9) ^fk^ft^T-ISrlOO-l, 0 00it6 
SrCifeSo ) 

[0 0 9 1 ] _h|55£*R 2 °\ R 202 irLTH. 

^^/US, ^ntVuS, 

i±'r 20 \ R zoz tmm^h<o^ ^^-cooh 4 -c 

H 2 COOH. R 204 iU(i, Wx.tf^u:-'*, ^ 

R 204 <h[^]«^t>^. R 206 ^ bT«:«^tf*iSHS^. * 
^^A-S, 7 7 sum. /of/ul, ^^A- 

fi. TIB— «5S (LI) ~ (L4) -C^£*L3S, j^lft 

[0 0 9 3] 
[ft 2 7] 

R^ 1 O 
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[0094] ±mmm$mm<Dm^mte. *<—xmm 1 

0 0ffiK:#U 0-5 0g{5 v ffSK(i5-50^ J: 
■9»£L<f*l 0-3 Ogfi-CfcO, *«Xtt2IEJl±S: 

<^fa±as#t 9 % 5 OSBSrie^S t^^ — ^<^> 

««0rtS4iC. «Pfft«355i6:T-f-4»&^fe5 0 
[0 0 9 5] _kffi<7>J; 9&««FfflfflffilM[. ^^.y 

*SftfWfe*?rffl 1 ^Bt^^SSrWAt 5 r <h J; 

[0 0 9 6] JEK. *3591«> h J£Ste 

[0 0 9 7] MM^ftt Itli, »3B4»IJ: 

[0 0 9 8] I©i5 4SSttft^fti:tTI4, 
7^i£T^>m 9*17^8, #yu#*->£«:^rt- 

[oo99] **wteH[ % m-mconmmr ^>mti, 

at>7^>, ^y/at>7^y, n— :/^vUT^ 
>\ W yy^sl-T Z >\ sec —y^Ji-T * V, t e r 
t — y^vUT ^ -O^yUT ^ t e r t — T ^ /L^ 
T ^ y^P^yW;y, -^vvUT ^ >^ 
p^^-v/^7^ ^y^yUT ^ >\ t^f^7^y, 

T ^ yyy'7;y, i/yy7 ^ 

^^u^^^^v^^^^n, iz^(/)»i7^ 

^•yUT^V. ^y^f^^y, '^-sec-y^ 

y^yf/U7^y, •/y^D-Jyf^^y, 
yMy^T^y, v^i^^ cz^=^r *>/UT ^ >\ i/^y^ 
f^T ^ V, ^t^f^7^y, yy^/U7^y, yf y 
y'KTW^y, i/tW^y, N, N 
— >>> ^yL-y fuyy*7; N, N-y^f/uxf 1/ 

v^^^J^^tt. lEa«i7^yiiLt, hy 

r^>. h^y/pt>7^y, hy-n-yf^ 
^ hy^yyf/u7> y, hy- s ec-yw 
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>\ h5^^7$y % hy->^D^y/u7^y, yy^/u^ hii/^f) . -fy=^yy> 

7S>\ h yrW; >\ h y Krv^7^y, hV D~V >mm#. 

1r^yuX5>\ N, N, N' , N* -^h^y^yuy^ yy>ilflc, 7xfyhyy> 

^T'iy, N, N, N ' , N * -fhy^/uxf s5f3Mt. 7^yy>R«fc 7 1, l 

l^^^T^V, N, N, N* , NT -^h^y^vi^N 0-7xty hoyy|t?|^ T-r^Vgl^ft:, TtV 

[0100] *fc, * >^<h LTtt, «itf5?> vvuR**. ^ y ^>i£^{$^#J^$ns o 

^yUn^vUT S ^f/l/xf;l/y*nlfyU7 5 [0 1 0 1] jgK^ #yl^3r v'SSr^-fS^^ffc-g^ 

'^7^y, 7x^f;ur^y, ^y^y7fvi/7^ 10 tuit Wilf7^y$Ifi, 

^**««*$jx4 0 ffK7^yM«il7^yi T$/mmm# =1^^*, t^xv, r 

©**Wi ttf±, r^y>^?g^ (0tj^^r^y>, yi^-v, 7*^9 ^^ffi. ^yi^^vg^ ^jjyy, 

N-^^Jiy, N-^^vUT^y >\ N-/nt° fcy^v>>\ ^fyD^yy 4 ^yy^n^fyy, p^y 
A-T^y^ N, N-y^W^yy, 2-y^yUT y^^x^ 7xx;i/77^y, ;*uyj-^^ y >? 

x^y>^ 3-y^yUT^y^ 4-^^yUT^y xi >^ 3-7;/t°7y>-2-^y| > y h^ci/T 

=f- )V~r z=- y >\ /nt>7xy^ hy^A-T^y ^~>0 4f#H$$n, ^^^^^SS:W-t-5^S*ft 

>^ 2-^Fp7^yy, 3-^hP7^yy, 4 -xi ^tLt3-lfy^^y8, p-hyl,x^/i, 

hcr^yv, 2, 4-iy^hor^y>, 2, 6-^ *vKt e y Six, 7kK3ES:*f 

-hor^y^. 3, 5-y^hn7^yy, N, N- m\t%m. t Kn^ry7x^H^f-5tIi^ 
yVfyuh/Kyyf) , O^xvu ( p - h y yu) 7 20 4^ Tyun— yH4*^Sl>fk-&4fc t LTWc, 2-t Kd^ 

^ ^^^7x^7 5 v. hy7x^;u7^y, yt°yyy v 7;/^l/^k 2, 4-*;yyy* 

y^ — uvv>t ^ >\ t7f/u7 ^ ^'t ^ y -ty y — /k 3--YyK-w^;-;n: K^h, ^yx^ 

t'0"/^ft (0tJ^l^t: o c2— /u^ 2 H - t° □ - y — yx^y-/i/7^ y, (sjj x ^/-/u7 

yK 1 -y ^vHfn — yK 2, 4-y^f/H: , D-yK 5 N-xf/i/v/x^y^7; y^ n, N— i/x.^- 

2, 5 —i?* ^vUfnz — yl^ N- y f^t'a — /U^) , /Uzn^ y — yUT 5 V. h y >f y/p/'y —~/V~T 5 >\ 

^l^—yupagfls: (#J;Li;f yK y^^ri^- 2, 2' ->f 5 y i^x:^ y — yK 2 -7;yx^/- 

y— yU^) % ^7/"/^ (m*L&3-T y— yK yK 3-T^y-l -/n/V- yK 4-T^y-l- 

yf7y-;^) % -Y^^y— y^^ft: (fiaj^tf>r^^ y^y-yK 4- ( 2 - fc Kn ^riyx^/u) -eyi.*y 

y/—yK 4 — y ^yU-f 5 ^V— yK 4 — y^yu— 2— y >\ 2 — (2-t Ko^yx^u) e°yv>>, 1— (2 
^-y^^^V— yu^) % t°^y— yi^BS^ff. 30 -t Ko^yxfyu) tV^v^ i- [2- (2-t 

t°ny>f|^^ (flflxJifcTD y 2-y^yu K o * f* =fr «>) jl^vu] h:^^ fc^y v?vx. 

-l-tr-oy^) % y i/^mmit <M;fctffcrcz y *y-yK 1- (2-tKo^yxf/u) t°ny^ 

v?>\ N-yf/Ut°nyyy, t'oyy/y, N-y f 1— (2-fc Kn^yxf/u) -2-t'py v/yy 3 

/ut'py F>f) , ^^/yyii*, -<^yyy -f^y >>y- 1, 2-/p/N D y^t- yK 3-t°czy 

>-^t*fl^ h°y^>p2^i$ (gij^tf b°y v?>\ y^yu-b 0 fyV-1, 2-^/^^-/^ 8-t Kp=^y^-p 

y v?>\ xfyufy^y^ ypi:>t'yi?y, ^yut° y v?>, 3 -^>f 5? ^ y v?y — yu, 3-hp/V-yK 

y v 5 ^, 4- ( 1 -yf/w <>^/u) t°y v^y^ 1 - ^ t /u- 2 - t°P y v/yx^ y 1— T^yix 

yufc-yv^ hy^f^t'y^y, hyxf;ut°y >zn^y— yu^ n- (2-t kp^^>x^) ^^yu>r 

y^^yut°y 3 -y ^yu- 2-7^^yut°y ^ H\ N- (2-t Kn^yxf/u) ^y-rn^>r^ 

4-t e r t -Z?3-^M°V i?y, ^^ni^yut e y 40 K«*«*S*l6. T ^ K9t»*t Ltli, ^yUAT^ 

v^>, ^y^ufy^y, y h*is t°y v>*^. ^h^iy K\ N-y^yu^yu^r^ K % N, N- iy y ^yu^yi/i^ 
t°y v>>. v>y h^rv^y iyV. I -y^yW-2-t ,, y h\ Tir h7^ H\ N-y ^yUTir h7^ H\ N, 

Ky, 4-t°pyyyt°yyy 4 1 -y ^yu- 4 -7x n- ^y ^yurir hr ^ H\ /pfty7; K, ^<yx 

^t-y^y, 2- (l-xf/uyptvu) t'yyy, 7 5 WM/Tjns. -Y 5 HUt»*i tttt, ^^y^ 

^^t 8 yy> 4 yyf/u7^yt°yyyf) % t°y^ ^5 k. ^^^>W5 K. ^K; K^^^^tt^o 

i>z/mm&. w$i?>mmvt* t^v^mmvt. [0102] tib-^ <bd (B2) r* 

ft, t^yyyiift, ^yu^y>i|5g^, 4^Y-^ [0 10 3] 

m^&. 4 y>f > K— y^*<t. iH-^yyy-^i [fb28] 
*gf*\ -f>Ky +/yyR*# (CT^fi^y 50 
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CHjCH-jOCR^O^R 3 * 
Bl 



$(24)> 000-159758 (P 2 0 0 0- 1 5 9 7 5 8 A) 
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<fH 2 CH 2 O(R 507 O) s R 3D9 



B2 



R 3 °\ R 3 ° 2 V R 3 °\ R 3 °\ R 308 te^;ft^ 
tlMSL LTli«, &&m&JLimVtV>#*& 1-20 
<£>T/V3rU^S, R 304 , R 30J \ R 30< \ R 30£ \ R 31 ° 
ttTk^^K Sit 1 - 2 0 ^Tyu^y^fiT > / S 10 

R 304 ^R 30S . R 304 £R 30€ \ R 305 <tR 30 \ 
R 304 ^r R 305 ^R 306 , R 3 °°t R 310 tt^;ft^n;J£^L 
tMMlta^c S, T\ UI^Jlfno~2 0 
^SST'ifcSo 111, S, T\ U=0 R 3 °\ 
R 30£ \ R 306 . R 30€ \ R 310 tt*lRJ®^S:^^*^o ) 
[0 1041 w^-C, R 3 °\ R 302 , R 3CK \ R 3 °\ R 

< « 1 ~ 1 0. 5i-ff^l<|j:l~8 (Oi>(D-(:&> <9 . Jl 
ttftl^ii, n-^n^i/y 

^y/phVyl, n-^U>S. sfyy^ls^ 20 

[0 1 05] R 304 . R 305 , R 30€ \ R 3 °<\ R 

tel— 8, 3E{:_^L<tel- 6<7>t><OT-&9. ;iJxb 

DtVuS, n-^^yuS. -fy^S, t e r t -y 
^vi^3£. n — ^v^/uSE. >f y^v^vi^JL ^3r>vu 30 
/-^S, 7->/i/S, Kx'>^*, bDri/^m. 

[0 10 6] JEfc, R 304 <h R 305 „ R 304 £R 30< \ R 

30S ^R 3 ° 6 , R30^ R 305^ R 306^ R 309 «bR 31 °^^ 

L<tel-8. 3E^»*b<ttl-6-e*9, Sfc:il 

[0107] s. t\ ute^n-etxo — 2 o^ist-fc 

9, J^^LOil-l 0, MJ::#£L<tel-80 40 

[0 10 8] _kf5 (Bl) , (B 2) (DikSmt Ltl: 
tWtHrte. KM {2- h*->* h*>0 x^yu} 
T^>. {2- h^»>xhary) ^.^/u} T 

^, hy^ [2- ( (2-y h^ryxh^y) ^ h^r 
>-} ^9vU] 7 5 >\ YD * {2- (2-^ h*>^ h 
icfvU} T5>. {2- (l-> h^rv^ 

h**» :*?vP} 7S>\ hy* {2- (l-^h^r^> 
rc^yu} T5>\ {2- (1-xhdf 



^d^*» ^^yu} 75>\ hy^ [2- { (2- 
fc Ko^ryi h*-» ^- h^ryj ^?vu] T 5 >\ 4, 
7, 13, 16, 21. 2 4- — ^ri^^=ari^- 1 , 10 
~->'7f t'y^o [8. 8. 8] ^^r-y-ni^^^ 4, 
7, 13, 1 8 h^^-^r-y-- 1 , 10-^7ffv/ 

* d [8. 5. 5] :xW ^ v v 1, 4, 10, 13- 
7 1 h^^-^-y-- 7, 1 6 -v?71f fcf ^y- u*?fr7*jj 
>\ 1 -Tif- 1 2-^^r>>-4. 1 Tif - 1 5 - 
^ =7^^- 5 . 1 -Tif- 1 8 -y- 5 6^^^ff 

#J;_fgH^T^^ r^y vsf^c^ t'Dji^ 
r % k»»{*\ ^ K»*tk k y ^ { 2 - h 

^r->^ h^vO ^^vW 75>\ { (2- (2 — 

* Y^^^Y^ri/) T^>. hy^[2- 

{ (2-* h^r'>^h^r'» T^^yi-} ^.^yu] T^V. 
1 -Tif-1 5-^9»?^-5^s»*Ul\ 
[0109] ±KttUH4ft-&4*«)E-&*tt, 1 
gB^LTO. 00 1-1 0S> fftb<{j:0. 0 1 — 

[Olio] *3BW<du^ 
C=C-COOHt:vf:$ti5S^t^ft^^t 

[0111] ^rtl^^C-COOHT^SnsSSrW 

[ I »] TIE— «A (A 1 ) - (A 1 0) X'^ZtlZit 

-R 401 -COOH (R" 01 fi^m^l-1 0©Ii«X 

^<D7=.;—J\s&jm:m (C) ^C-COOHT^ 
$tt5S (D) irco^yuit^c/ (C + D) =0. 1 
-1. O^fcSft^tto 
[I I»] TIE— jR* (Al 1) - (Al 5) T^^iX 

[0112] 
HL2 9] 



* (25); 000-159758 (P 2 0 0 O- 1 5 9 7 5 8 A) 







402 . R* o3 ittft^ti&mw^x&&tm%c i - 8 comm. 

*°*tt**JW^-Xtt«*« 1 - 8 ^I«Xii^(7) 

OOR' S (R* [tti^Xfi-R^-COOH) 
^r^-To R*° 5 te- (CH 2 ) t- ( i = 2-1 0) , 

— i 0(DTj\s*u>m. Ml(6~i oory-uv 
^Sr^-n R 407 (i*i^x^mmi~8^a:^tt 

409 liMf 1-1 O^jtHftXtt^ttttcoT^^uv 




SSr^i-o R 41 °ii7Km^x^^mi-8^S^ 
XI^««^7y^;uSX[j:7;b^^/uSXfi-R 4n 
-COOHl^f 0 R 411 l^if 1-1 0(7)Sit 
Xtt^tt*tcOTyu^ i^S^^To j 0 — 5 (7)Sft* 
£>3 0 hii0X(ilT^^ o si. H, s 2 X t 
2, s 3 . t 3 . s 4 . t 4 (l-^tL^n s 1 + t 1 = 
8. s2+t2 = 5, s3+t 3 = 4, s4+t4 = 6 

mmz^-tz x ?fzmx~$>z> 0 nitt (a 6) <ovc%m 

Srli^iS^tl, 0 0 0-5, OOOttSST* 

5. **** (a 7) (D\^m^mmw-^^-mi, oo 
o-io, oooitsftt-fcio ) 

[0 1 1 3 J 
[ft 3 0] 
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*(26)> 000-159758 (P 2 0 0 0- 1 5 9 7 5 8 A) 
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All 



A12 





A15 



412 ^7K^T-Xf±7R^S^^-r o s5. t5il s5 
^0, t5^0t\ s5+t5 = 5S:iJgt5«t?* 

[0114] LT. AfrWfcttTEHRStA I 



20 t\, 

[0 115] 
Hfc3 1 ] 



51 




H 3 C OR" 

Al-9 




AI-13 



(R' ' li*»XliCH 2 COOHl^Tl, #-ffc 
^4^^iBl^TR' ' <D 1 0 — 1 0 0^%{j:CH 2 CO 



$ (27)> 000-159758 (P 2 0 0 0-1 5 9 7 5 8 A) 
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AI-14 

[0116] 
[fk3 2] 
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*(28)> 000-159758 (P 2 0 0 0 - 1 5 9 7 5 8 A) 
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r H 3 



CH 3 
CH7- 



All -1 



^Ht— COOH 
All-2 




COOH 

CO 



AH-7 



COOH 
AJ1-8 




H 2 COOH 




COOH 



AII-9 

[0 117] 4*5, ifa^rti^sc-cooHt^^ 

[0 118] ±ffi^rti: = C-COOHt^^H5I 

TO~5S3. »^b<ii0. 1—535. «t9jff^L<li 
0. 1 ~3g|5. L< fiO. 1— 2SBT?fc^ 0 5 



,503 

H 3 CH 2 0)yH 




SI 



An-io 

* [0119] hj^ h*t»^tt, mm 

[0120] Tir^u>Tyu=i— /i"^g#:£ LTte. T 
IE— (SI) . (S2) ^$nst>^Sr»ig(^ 

[0121] 
Hfc3 3] 



r5D4 - 50 2 

H(OCH 2 CHs))T-<!> O-^CCH^CH^OhrH 
S2 



(5*^ R so \ R 502 , R 503 , R s ° 4 . R 505 J3;^*l^ 

mmzm%:-tz> 0 0^x^30, 0 ^ 3 0 , o^x 
[0122] rtfi/yr/^^^^ ut£F£ l 

/-;H 0 4 , / — /H 04 E, 7^ 

/— ;H 0 4 PL f-7^y-yH 04A. 
— vUTG, U— y — /UPC. If— 7^;— /U4 4 



0. t-7^/-/U4 6 5, f-7^y-/M8 5 (A 
ir Products and Chemicals 
Inc. S8) > 7-f / — y^E 1 0 04 (0ff4b^ 

[0 12 3] ±lET-fe^U>T/U3— /UfS^^S^DS 
fcfc, hffi^l0 0li%^0. 01-211 

%. J:9»*L<fi0. 02-lfio/oT'fo5 0 0. 0 

50 >>^ htt**^A?«f4^(g;-p-#-S«-&^fc-5o 



$(29)! 000-159758 (P 2 0 0 0- 1 5 9 7 5 8 A) 

55 56 

[0 12 4] *3BH«>1^* hffflCIt JifS^W^ ^j»^±5«»*DXlC*^T-*)5o *SH-A r Fx#^ 

{-ffiSj*5^^: LT^ttSr|6i±$^:Sfc*!)fziaffl$nr If— , K r F=-*isT If— CD^fcjfcftT^Kifc 

t5:i*T*f5 0 [0 12 8] 

[0 12 5] r^T% Lttt*>f*ytto [HffiHl U*T\ -&riKWAtjq»*««r*UT*3BW«:* 

tnT/U^T^ v^iJ^f K\ /N-7yUtn7/l^^ [0 12 9] O&/£0iJ] #38 |fl <7> 5 ^ v-g- &it&%)R 

^tf^tt^o Mttf7D7-K TFC-4 3 0J , r F fc 0 

C-431J (^ftlttt^y-xA (ft) »D . if [0130] [-g^M l-l]Monomerl <7^/£ 

»7ny FS-14 lj , TS-145J (t^"fttt>te 3 2 4. 3 g (7)7 ^ ii 3 0 0ml 0^yir>(:g 

(ft) K) , TDS-4 0 1 j . TDS #Pbfc 0 r U 3 2 7. 2 g<7)y^p 

-4 0 3J % TDS-4 5 1J (^ftlt^^yil -O-^ 4 0t«K* 2 BWH^ttTftT bfc 0 }jg 

(ft) M) . *tf?TV? TF-8 1 5 1J (*0*>f T«Si&T*l 2«PHB«#«r»t. ^t£«EET2iSgb£: 

V^rXIgt (ft) K) > TX-7 0-0 9 2J . Tx-7 6 0 8. 5 g <D 5 - y /U/K/M^ V- 2 - 

0- 0 9 3J (l^mt>«tt{t*X* (ft) ®!) ^*35S»5>ixfc„ 4X^9 7. 9%-e&o/c 0 
(f^Ct^T^^o »^b<ii, 707-K fFC-4 [0131] 328. 2 g <£> 5 - / /UstfyUj* 2 - # 
30j (flES^y-^A (ft) SS) , Tx- 7 0-0 9 20 /^yg^2 4 0. 6gO^£r^bfc 0 ^(O^ltS 
3 J ((fiftflt (ft) S) ^Jfe>n^o U 2 5 4. 5 g©3 5%Mft***S:5 0 

[0 12 6] ««Ol/y^ hW»«rteJBL-C'** — > 'COTT 6B#WjW*T*STbfc 0 ITfl, w<£>RJS»-& 

Sr«J«-f"Slwtt, ^*g<E>y y^77>(- Sffi^SffltT 4*Srl. 5 1 0. 8 k g 0QSg£g^r- h y * aco?J| 

>?m(D^mx~mm&o. 3-2. o M bfc**a»*-er, ®jetm^l^ 0 

-15 0°C, »SL<li8 0-1 3 0 t> D ^7 A £Anx. Sifit 1 E&fifljgS* bfc. ^ / 

^^^i-^/c^^-^^^SrifScoUv?^ HR±^^3T <tr*>, 2 4 7. 6 g(7)2-t 

U is3£*H6, ^3r*>^U— if— , X^^COi^^-^yU^r 30 ^^>^p [4. 2. 1. 03, 7] /^^-5-^V^ 

-Itl<liimijttl-2 0 0mj/cm 2 g #"btbfc 0 JR^i 6 5 . 5%T*feofc 0 

£F£b< tel 0-10 0mJ/cm 2 M^i:^J; [0132] 231. 2g02-fc 

9lCflg£tbfc^ * > h/l/- Mt6 0 — 1 5 0°C, ifhyv'^n [4. 2. 1. 03, 7] 

1- 5^1 ff^L<^8 0-l 3 0t, 1-3^1^° /^ 2 2 7. 2 g <£> h y ^ 1 1 <Dmt* 7 
X h=-?xtf—i?i"<—? (PEB) f5 0 MM, 0. l//l:iSL/: 0 KDR^ftl^L, 18 8. 2g 
1~5%, b< (12 — 3%^r hv^A-T^^ co^^^y/^py K&:1 5 °CJWTT' 1 ^W^tTlT 

At kp^>k (tmah) m<DT /is* }) 7kmm<Dm>& bfc Q *T«i^a-t?2«Fra«#srjttitfc« % asrottaj 

fR*ffit\ 0. 1 <-3#Pfl. jf*b< 1*0. 5 — 25> ftl, ffii^&ISrff^, SbixfcMftKSrv'y *y/u 

rSS (dip) /°F> (pudd I e) ife, A? o-r h ^77irT3FSSabfcit r *> % 2 3 6. 8 
(spray) &m<Dlgm^ X «9 ^f^i"^ C t 40 gCO^ ^ ^ y /Ugg 5 - V - 4 - ^^-i^ h V >^ a 

J:9I«±i:gft^-y«$nSo [4. 2. 1. 0 3 - 7 ] ;~ri/~2 — (Monom 

mUn\-±. #Cil^^S^t2 4 8-l 9 3 e r 1) tmh*ltc 0 IR^^ 7 1 . 0%T**>o^ o 

nm^»*^JIXH:3i^f^U'--1f— . XfiR^iH J H — NMR (CDC1 3 , 2 7 0MHz) : 51. 64 

«-±5»W^-^>^«iST-*>So *fc, ±E»5 (1H. ddd) , 1. 77 (lH t ddd) % l. 9 

HSr±RfttfTKd*b*n5»^tt. @Wco^ 0 ^-v^ 2 (3H V d) . 1. 96-2. 11 (2H. m) 

%Z>Z.tfrX-^t£\,^W&frfoZ> 0 2. 5 2 — 2. 6 1 (2H. m) , 3 . 2 1 (1H. d 

[0127] dd) 4 4. 55 (1H, d) , 4. 62 (1H, 

iztwcoifam *&w<Dm$^it&m*'<--*ffimt b d) , 5. 59 hh, t) , 6. os hh, t) 

tzls^X b&Wte* iS^/U^-^tZ^b. m FT-IR (NaCI) : 1 7 7 6 c m~\ 1712c 

^-^^^^mmzmtix^^tusb^ m^&^m^ 50 m -\ 1635cm- 1 



$(30)! 000-159758 (P 2 0 0 O- 1 5 9 7 5 8 A) 
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[0 13 3] - 2] Mono me r 2 CO^jsg * d) N 4. 66 (1H, d). 5. 61 ( 1 H, t), 

Monome r 1 <D^f&lZlo\,^X . T 9 V s^Z^ W 6. 09 (1H, t) 

^mvt^Mz^ttuMimsmmcDftm&my^ ft-ir (Nacn :1797cm- 1 . 1734c 

U Monomer2 ^#fc 0 m~\ 17 14c m _ \ 1 6 3 3 c m" a 

1 H — N M R (CDC 1 3, 2 7 0MH z ) : 51. 80 [0134] 1-3-8] Monome r 3 — 

(1H, ddd) , 1. 93 (3H, s) % 1. 9 6 8 (D^J& 

(1H, ddd) , 2. 78 (1H, s) , 2. 91 mM<D^mX\ Monomer 3~8 iH#7t 0 

(1H, s) , 3. 09 (1H, d) , 3. 24 (1 [0135] 
H, d) . 3. 09 (3H, s) , 4. 59 ( 1 H. * [ft 3 4 ] 




Monomer 1 Monomer 2 Monomer 3 Monomer 4 



H 3 CO : 




Monomer 5 Monomer 6 

[0136] [^/5g0iJ 2-l]Polymerl <D^f$L 
8 8. 8 g COM o n o m e r 1 . 8. 6g<7)*#?l)/U 
g£3 1 -ptj-jv-zfu fcVK 7 8. 1 g (D 

* # 2 V sis&t t e r t - y^)^ ; r h^fc: Ko77>2 
L(C^g¥b, 13. lgC02, 2' -T/Wy^f 
o-h y /i-&tozitz 0 6 O^T^l S^P^Jt^L/c^. M 30 

OmliCgSU n ^>2 0 LlZjfiTL*: 0 

7t[a^£iliilLT$<<9. It:n-^^fy2 0LT* 

fru 4 0 o cxemmM^m^tz.t 101. 2 

g^TfEAPo 1 yme r 1 X^Ztl&Mft^rik'&yofc 

mbthtz 0 lR4Mi5 7. 6%T-^ofc 0 
[0137] 2-2]Polymer2 <D^/& 

112. 0 gCDMo n ome r 2. 8. 6 g (D * ? ? V 

vi-^3 -#yl^> >— 1 - * ^vU^d tr°/K 7 8. Ig 




Monomer 7 Monomer 8 



<D* $ ? y /l-g£ t e r t — :7 h ^ t Kd77> 

2lj;_®#£U 13. ig?>2, 2' -r/t^yy 

- h y yi/^D^7t 0 6 OtT'l 5B#r^ft^bycft, 

0 0mli:g»U n-^^ri^->2 0 L{r7jSTL/c 0 £ 
C^Sff^^igLT^ , ICn-^^ty2 0Lt 
SfcfrU 4 0 o CX6mmM?Rnm^tct^^. 10 6. 
8g<Z>TfE5*:Po 1 yme r 2 $ ix£ m^^Fit^^O 
tmbtltio ift^te5 3. 7%-efcofc 0 

[0 13 8] [^W2-3-4 0] P o 1 yme r 3 
— 4 0 <7^$c 

mm<0^mX\ Polymer3-4 0«lt 
[0139] 
[ffc3 5] 
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*(31)> 0 0 0- 1 5 9 7 5 8 ( P 2 0 0 0 - 1 5 9 7 5 8 A) 
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H CH 3 

■(Hh 



H CH 3 




H / ° (Polymer 1) 

V (at =0.05, bl=a40, dl=0.55, Mw=8,800) 



H CH 3 



(Polymer 2) 

<y_ (al=0.05, bl=0.40, dl=0.55, iMw=9,900) 



CO2CH3 



"H- *-S, 

H /=° H n ^ n H /*^° (Polymer 3) 

' C0 9 H 




V 



(al=0.05, bl=0L40, dl=0 55, Mw=9,100) 



H ,CH 3 
H O 



CH ;CO ? CH 3 H CH 3 



CO ft 




H f~° (Polymer 4) 

\ (a 1=0.05, b J =0.40, dl=0. 55, M w=9,900) 



[0140] 



H >—b H Jl 

' co 2 H 



* * l it 3 6 ] 

H CH3 

H /° (Polymer 5) 

(a 1=0.05, b 1=0.40, d 1=0.55, Mw=9,9©0) 



H CH3 
H v Cl-fe 

H 



0 2 H 



CO-H 



H CH 3 



0 2 H Q ' 




O 

H JCH 3 

/i>i 




H CH3 

-MS 

H 0 (Polymer 6) 

(a 1=0.05, b 1=0.40, dl=0.55, Mw=9,900) 



H CHkj 

H ==0 (Polymer 7) 

(al=0.05, b 1=0.40, dl=0.55, Mw=l 1,100) 



"CO-CH 3 



H CH 3 H Cl-h 




(Po|ym*r 8) 

C \ (a 1=0. 05, b 1=0.40, d 1=0.55, Mw=8,800) 



[0141] 



Ut3 7] 
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[0142] 




[0143] 



* (32)! 000-159758 (P 2 0 0 0- 1 5 9 7 5 8 A) 
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(Polvmer 9) 

(al=0.10, bl=0.20, dl=0.70, Mw=8,100) 



(PoJymer 10) 

(a 1=0.10, b 1=0.20, 61=0.70, \fw=7,600) 



(Polymer 11) 

(al=0.10,bl=0.20, dl=0.7Q, Mw=8,30D) 



(Polymer 12) 

(al=0.10,bl=0.20, dl=0.70, Mw=10,000) 



* * lit 3 8 ] 




(Polymer 13) 

(al=0.10, bl=0.20, dl=0.7Q, Mw=9,5DD) 



(Polymer 14) 

(al=0.10, bl=0.20, dl=0.70, Mw=10,2»0) 



(Polymer 15) 

(al=0.10, b 1=0.20, dl=0.70, Mw=9,900) 



(Polymer 16) 

(al=0.10, bl=0.20, dl=0.70, Mw=9,500) 



[ft 3 9] 
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$(33)!0 0 0- 1 5 9 7 5 8 (P 2 0 0 0- 1 5 9 7 5 8 A) 
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(/ w 

H (Polymer 17) 

(31=0.10, bl=0.20, dl=0.70, Mw=10,10fl) 




H CHo H CH 3 

-e-tE -e-fV. 

H >=0 H 



C0 2 H 



H C0 3 H 





H CH 3 

H ^=0 
Q 



5" 



(Polymer 18) 

(al=0.10, bl=0.20, dl=0.70, Mw=9,500) 



6" 



(Polymer 19) 

(al=0.10, bl=0.20, dl=0.70, Mw=9,000) 



H CH 3 



f-% tfr t% 

' "6 





[0144] 



H CH 3 
H 



CO2H 




H CH 3 

-0—0- 

H CO5H 



H CH3 






H CH 3 n yrt 3 

e-a. -o-a.. 

H >=0 H 1 



O 

H CH 3 



(Polymer 20) 

(al=0.10, bl=0^0, dl=0.70, Mw=9,700) 



* * U£4 0} 



H f=0 (Polymer 21) 

(al=0.10, b 1=0.40, dl=0^0 t Mw=19,200) 




H CH3 




(Polymer 22) 

(al=0.10, b 1=0.40, dl=0^0, Mtv=18,200) 



H CH 3 H CH 3 H CH 3 

iM^ -H* 

" b 



(Polymer 23) 

(al=0.10, bl=0.40, dl=0.50,IVlw=19,600) 



H CH 3 
G 



(Polymer 24) 

(al=0.10, bl=0.40, dl=0.50, Mw=18,600) 



[0 14 51 



U£4 1 ] 
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H CH 3 
H CG 2 H 



*(34)J 000-159758 (P 2 0 0 0- 1 5 9 7 5 8 A) 
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H CH 3 
H /=0 



) 



(Polymer 25) 

(al=0.10, b 1=0.40, dl=0.50, Mw=17,600) 



H CH 3 

b 



H CH 3 



C0 2 H 



(Polymer 26) 

(al=0.10, bl=0.40, dl=0.50, Mw= 19,000) 



0 2 H 




"C0 2 CH 3 



H CH 3 

\7 \7di 

H ^)==0 



(Polymer 27) 

(□1=0.06, bl=0.25, el=0.30, 
A dl =0.40, Mw=15,200) 



H CHo 



C02H 



[0 14 6] 




H CH 




O2H 



H ^>==0 
H CH 3 



CO2H 



C0 2 H 



H CH,COnCH 3 H CH 3 

T7 TTbi 




v7 \7~ cl v/ \Tdi 

V 




* * [it A 2 ] 




H ^=0 




CT O 



H CH 3 

T7 Wei 
h ^==0 




"C0 2 CH 3 



H CH,CO,CH 3 H CH 3 





H CH 3 

v7 V rf 

H y=0 




/dl 

H ^==0 



h ^)=o 



H^3 H CH , 

H j )=o H ^=0 



H CH 3 

h J£=o 

Q 



(Polymer 28) 

(al=0.05, bl=0.25, c 1=0.30, 
dl=0.40,Mw=15,2O0) 



(Polymer 29) 

(al=0.05, bl=0.25, cl=0.30, 
dl=0.40,Mw=15,200) 



(Polymer 30) 

(al=0.05, b 1=0.25, cl=0.30, 
dl=0.40,Mw=15,900) 



(Polymer 31) 

(al=0.Q5, bl=0.25, cl=0.30, 
dl=0.40,Mw=15,900) 



(Polymer 32) 

(a 1=0.06, bl=0.2S, el=0.30, 
dl=0.40 t Mw=15,900) 



10 14 7] 



Ut4 3] 



H H 



CO ? H 




H H 



CQ 2 H 



H H 

-e-o-. 



CQ 2 H 
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H H 



C0 2 CH3 



H CH 7 C0 2 CH 3 H H 






C0 2 CH 3 




Q (Polymer 33) 

(a2=0.05, b 1=0. 10, d2=0.40, e=0.45, 
Mw=7,800) 



H H 

e-ft 



>- 0 (Polymer 34) 
a (a2=0.05 f bl=O.J0, d2=0.40, e=0.45, 

Mw=7,800) 



H H 

>=, 0 (Polymer 35) 
a (a2=0.05, b 1=0. 10, d2=0.40, e=0.45, 

Mw=7,800) 



H H 



0 (Polvmer 36) 

(a2=0.05, bl=©.10, d2=0.40, e=0.4S, 
Mw=8,400) 



[0148] 



* * UtA 4 ] 



CQ 2 H 



H H 



-0 2 H 





7di_ 



b 



ire- 

o^V^^o CPolvmcr 37) 

° (32=0.05, bl=0.10, 112=0.40, e=0.45, 

Mw=8,400) 



H 



0 (Polymer 38) 

(a2=0.0S, bl=0.10, d2=0.40, e=0.45, 
Mw=M00) 



(Polymer 39) 

(bl=0.50, dl=0.50, Mw=31,500) 



(Polymer 40) 

(bl=0.50, dl=0.50, Mw=33,600) 



[0 14 9] MMI-1-7 0] 1^*^ 

±IE-&*«t?»e>*tfc*y -e— (Po I yme r 1-4 
0) JCo^T. h^Ufc^^ft¥(af4cO|?ffiSrtTo 50 I y me r 4 1, 4 2) ^-^fitJgi Ltftffl T 



fco 

[0 15 0] ±IS^0ijT^#^iX7t^y-^— (Poly 
me r 1 ~4 0) & C5TIB*T?* $ *° !/ -e — (P o 
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m^x^ztizmzB^m (pagi~8) , tis^ct^ 
3jh,5*jww»ai (drri-4) % m&m\&m. T 

t^T'/T^ixa^rt^^C-COOH/TSti^SSr* 
ir&it&yo (ACCl) S:*l:*t8*-CFC-4 3 0 
(tt£3Mffl 0. 0 5li%^Mtl:^»tT* 

H COjH H >=b 



0. 2 a in CD -7" 



[0151] 
[ft 4 5] 

H CH 3 
H ^=0 



(Polymer 41) 

(al^O.15, bV=0.35, dr=0.50, Mw=8^00) 



HE. fr£ 





[0152] 



(CH 3 > 3 G-|-X-|-C(C 

H 3 <^-^--CH-^^==^-H5==^i-H>- &— ch 3 



(Polymer 42) 

(al^O.15, br=0.20, cl'=0.15, dr=o^o, 
Mw=10.200) 



^ * Ut4 6] 




(PAG 1) 




CF 3 S03 



OCH 3 CGOC(CH3> 3 



(PAG 2) 



^^c^"!*^ 0 " 2 ^^ ffAG3j "^^^^^i"^^^ 3 (pag4 > 

M0 3 



y ' r\ r~\ ^ ' 



(PAG 7) 



(PAG 6) 



(PAG 8) 



[0 15 3] 



[fb4 7] 
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CH 3 CH^O|t--0^ (DRR1) 



H~*~<>£c> 



S f h3 



(DRR 2) 



6— O—CH0CH 2 CH 3 

o 



(DRR 3) 



CH 3 



[0154] 
[ft4 8] 



i6 



C0 2 H 



(ACC 1) 



[0 15 5] hi^Srv/y ^y^x/N-l^fy 

^-O^U 0. 5/imOg^i:i$Uc e 

10^9 0&f B ^-^Lf: e :WArFxdryvl/ 
— If— y^yy?— (^nvttM. NA=0. 5 5) Srffi 
l^TS3fcU 1 10tt'9 0&f^-^ (PEB) 

[0 15 6] U>?^ h60Wffi(iJ^TcOiig{Co^Tffo 
fco £i\ (E t h, raj/ cm 2 ) &j£tbtz 0 #C 

(^0. 2 5/!m^)7^>TvK^^^^l : 1 



CH2CH3 (DRR 4) 



i-*»ifea**iSR#S (Eop, mj/cm 2 ) 

«:» 1 — 3 Kl**"t- 0 ft*^ ^l~3iC^^T. SMftl* 

PGME A : fcfUV^y n — /u^ ^/bx^ryUTt 
^ — h 

PG/E L : PGME A 7 0 % £ flg^^vU 3 0%(Dig 

TBA : M ^f/UT^y 
TEA: MJx^y-/i,7>y 

TMMEA : hy^^ h^>7< h ^ v^^yUT ^ > 
30 TMEMEA : hji^^ h3r*>^ h^iy^ h^riy^^vu 

r ^ > 

[0 15 7] 
[*1 ] 
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mm 












mm. 




i-i 


Polymer 1 
(80) 


FAG1(:J) 




TBA 

(0.125) 


PGMEA 
(600) 


6.6 


0.18 




T O 


Polymer 2 
(80) 


rALrll.41 




TBA 
(0.125) 


PGMEA 
(600) 


6.4 


0.18 




1-3 


Polymer 3 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.5 


0.18 




1-4 


Polymer 4 
(80) 


FAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.3 


0.20 




1-6 


Pblymer5 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.3 


0.20 




1-6 


Polymer 6 
(80. 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.1 


0.18 


%m 


1-7 


Pblymer 7 

w> 


PAG1(2) 




TBA 
(0.125) 


PGMEA 

(600) 


6.0 


0.18 


$m 


1-8 


Polymer 6 
(80) 


PAG1(2) 




TBA 
(0.125} 


PGMEA 
(600) 


6.5 


0.18 


m> 


1-9 


Polymer 9 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.0 


0.18 


me 


I- 10 


Polymer 10 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.9 


o.ia 


mz 


1-11 


Polymer 11 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.1 


0.18 


$m 


1-12 


Polymer 12 
(80) 


PAGl(2) 




TBA 

(0.125) 


PGMEA 

(600) 


6.1 


0.18 




1-13 


Polymer 13 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.0 


0.20 




T-14 


Polymer 14 
(80) 


PAG3(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.0 


0.18 




1-15 


Polymer 15 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.9 


0.18 


mz 


1-16 


Pblymer 16 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.9 


0.18 




1-17 


Pblyraer 17 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.8 


0.18 




1-18 


Polymer 18 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.0 


0.18 




1-19 


Polymer 19 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.9 


0.20 


$m 


1-20 


Polymer 20 
(80) 


FAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


5.9 


0.18 


$m 


1-21 


Pblymer 21 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.8 


0.15 


$m 


1-22 


Pblymer 22 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.7 


0.18 


me 


1-23 


Pblymer 23 
(80) 


PAGl(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.8 


0.18 


m$ 


1-24 


Pblymer 24 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 

(600) 


5.6 


0.18 


me 


1-25 


Pblymer 25 
(80) 


PAGl(2) 




TBA 

(0.125) 


PGMEA 
(600) 


5.5 


0.20 


me 


1-26 


Polymer 26 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


5.5 


0.18 


mi 


1-27 


Polymer 27 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.7 


0.18 






rTuynier zo 
(80) 






TBA 

(0.125) 


PGMEA 
(600) 


6.6 


0.18 




1-29 


Polymer 29 

(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 

(600) 


6.4 


0.18 


me 


1-30 


Polymer 30 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.1 


0.18 


me 


1-31 

< 


Polymer 31 


PAG1(2) 


< 


TBA 

(0.125) < 


PGMEA 

(600) 


S.O 


a. is 




1-32 J 
( 


Polymer 32 
80) 


PAG1(2) 




TBA ] 
[0.125) ( 


PGMEA 
600) 


5.8 


3.15 
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mm 












mmsL 




1-33 


Polymer 33 
(SO) 


rAli 1(2) 




TBA 
(0. 126) 


PGMEA 
(600) 


6.8 


0. 18 


mm 




Polymer 34 
(SO) 


rALr 1 (Z) 




TBA 
(0.125) 


PGMEA 
(600) 


6.7 


0. 18 


mm 


1-35 


Polymer 35 
(SO) 


PAG 1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.5 


0.18 


mm 


1-36 


Polymer 36 
(SO) 


PAG 1(2) 




TBA 
(0.126) 


PGMEA 
(600) 


6.3 


0.18 


mm 


1-37 


Polymer 37 
(SO) 


PAG 1(2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.3 


0.18 


mm 


1-36 


Polymer 38 
(SO) 


PAG 1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.2 


0.16 


mm 


1-39 


Polymer 39 
(SO) 


PAG 1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.2 


0.18 


mm 


1-40 


Polymer 40 
(SO) 


PAG 1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


5.5 


0.15 


mm \ 


1-41 


Polymer 1 
(SO) 


PAG 1(2) 




TEA 

(0.125) 


PG'EL 
(600) 


6.7 


0.15 


mm 


1-42 


Polymer 1 
(SO) 


PAG2(2) 




TEA 
(0. 1 25) 


PG/EL 
(600) 


3.9 


0.15 


mm 


1-43 


Polymer 1 
(SO) 


PAGS(2) 




TEA 

(0.125) 


PG/EL 
(600) 


6.6 


0.15 


mm 


1-44 


Polymer 1 
(SO) 


PAG4(2) 




TEA 
(0.t26) 


PG/EL 
(600) 


6.5 


0.18 


mm 


1-45 


Polymer 1 
(SO) 


PAG5(2) 




TEA 
(0.125) 


PG/EL 
(600) 


6.4 


0.18 


mm 


1-46 


Polymer 1 
(SO) 


PAG6(2) 




TEA 
(0.125) 


PG/EL 
(600) 


6.4 


0.18 


mm 


1-47 


Polymer 1 
(SO) 


PAG7(2) 




TEA 
(0.125) 


PG/EL 
(600) 


4.2 


0.15 


mm 


148 


Porymer 1 
(60) 


PAG8(2) 




TEA 
(0.125) 


PG/EL 
(600) 


3.5 


0.15 


mm 


1-49 


Polymer 2 
(SO) 


PAG8(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.5 


0.18 


mm 


1-50 


Polymer 2 
(SO) 


PAG8(2) 




TEA 

(0.125) 


PGMEA 
(600) 


3.7 


0.15 


mm 


1-51 


Polymer 2 
(SO) 


PAG8(2) 




TMMEA 
(0.125) 


PGMEA 
(600) 


3.2 


0.18 


mm 


1-62 


Polymer 2 
(80) 


PAG8<2) 




TMEMEA 
(0.125) 


PGMEA 
(600) 


3.0 


0.18 


mm 


1-53 


Polymer 6 
(SO) 


PAG8(2) 




TBA 

(0.125) 


PGMEA 
(600) 


3.4 


0.18 


mm 


1-64 


Polymer 6 
(SO) 


PAG8(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.5 


0.15 


mm 


1-56 


Polymer 6 
(SO) 


PAG8(2) 




TMMEA 
(0. 1 25) 


PGMEA 
(60O) 


3.3 


0.15 


mm 


1-56 


Polymer 6 
(80) 


PAG 8(2) 




TMEMEA 
(0.125) 


PQMEA 
(600) 


3.2 


0.15 


mm 


1-57 


Polymer 2 1 
(80) 


PAG8(2) 


DRR 1 

(4) 


TBA 
(0. 1 25) 


PQMEA 
(600) 


3.9 


0.18 


f Tlx 

— A — 


1-56 


Polymer 2 1 
(80) 


PAG8(2) 


DRR2 
(4) 


TBA 
(0.125) 


PGMEA 
(600) 


3.8 


0.18 


— a— 


1-59 


Polymer 21 
(SO) 


PAG 8(2) 


DRR3 
» 


TBA 
(0.125) 


PGMEA 
(600) 


3.6 


0.18 


— r\ — 


1-60 


Polywi or 2 J 
[SO) 


PAG8(2) 


DRR4 
(4) 


TBA 

(0.125) 


(600) 


3.2 


0. 15 




1-61 


Polymer 29 
80) 


PAG2(1) 
PAG8(1) 




TBA 

[0.125) 


PGMEA 
600) 


3.3 


3.15 


mm 


1-62 


Polymer 32 
SO) 


PAG2(1) 
PAGS(1) 


t 


TBA 

0.125) < 


PGMEA 
600) 


3.1 


3.15 


mm 


1-63 

( 


Polymer 35 
SO) 


PAG8(2) 

( 


flCCl 

6) ( 


rBA J 
0.125) ( 


PGMEA 
600) 


3.4 


118 . : 


mm 


1-64 ] 

( 


Polymer 38 
80) 


PAG8(2) 

< 


4CC1 

6) < 


rBA 1 

0.126) ( 


°GMEA : 
600) 


3.3 1 


X18 ; 


we 
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mm 








mm 


mm 






I 6ft 


Polymer 29 
(40) 

Polymer 40 
<40> 


PAG8(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.4 


0.15 




1-66 


Polymer 32 
(40) 

Polymer 39 
(40) 


PAG8(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.0 


0.15 




167 


Polymer 30 
(40) 

Polymer 4 1 
(40) 


PAG8(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.3 


0.15 


mm 


1-68 


Polymer 32 
(40) 

Polymer 4 1 
(40) 


PAG8(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.3 


0.15 


mm 


1-69 


Polytnor 36 
(40) j 
Polymer 42 

(40) 


PAGS(2) 




TEA 
(0. 125) 


PGMEA 
(600) 


4.2 


0.18 




1-70 


Polymer 33 

(40) 

Polymer 42 

(40) 


PAGS(2) 




TEA 
(0.125) 


PGMEA 
(600) 


3.9 


0.16 


mm 



■ V 



[0160] mmm i i - 1 - 4 o ] & y <d*. > 

±.m&&&lX~nibth£L#})^— (Po I yme r 1-4 20 

[0161] ±m^&mx~mhtitctfv (p o 1 y 

me r 1-4 0) Xmtfe/STtfy ^— (tf}) y yU 

i^^K ftrilO, 0 0 0) >{r 



i. o mogsi:l6*t^ 0 #:t*t\ r (7) ^> y =z > r> 

XlZXZ^y^^yiZtetfZ^v^^yis^h (A/m 
i n) Srffll^Lfco l¥«£m£*4, 5ic x $J5tm^ 

^#^*6^-r 0 

[0 16 2] 
[*4] 
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r#8J 






ii-i 


Polymer 1 

(SO) 


(430) 


I860 


1760 


1 1 ~2 


Polymer 2 
(SO) 


(480) 


1850 


1830 


1 1 "3 


Polymer 3 
(SO) 


is 3 0-^# *fj > 
(4S0) 


1800 


1750 


II-4 


Polymer 4 
(80) 


(4S0) 


I860 


1840 


II-5 


Polymer 5 
(80) 


(480) 


1860 


1310 


II-6 


Polymer 6 
(SO) 


(480) 


1760 


1700 


II -7 


Polymer 7 
(80) 


(4S0) 


1810 


1780 


II-8 


PolymerS 
(80) 


(480) 


1870 


1310 


II-9 


Polymer 9 
(80) 


(480) 


1870 


1790 


11-10 


Polymer 10 

(80) 


(480) 


1810 


1700 


11-11 


Polymer 11 
(80) 


(480) 


1810 


1820 


11-12 


Polymer 12 
(80) 


(480) 


1700 


1720 


11-13 


Polymer 13 
(80) 


(480) 


1700 


1760 


11-14 


Polymor 14 
(80) 


(4S0) 


1720 


1770 


11-15 


Polymer 15 

(80) 


(480) 


1720 


1770 


11-16 


Polymer 16 
(80) 


(480) 


1660 


1730 


11-17 


Polymer 17 
(80) 


(480) 


1680 


1740 


11-18 


Polymer IS 
(80) 


(480) 


1730 


1800 


11-19 


Polymer 19 
(80) 


(480) 


1770 


1S00 


11-20 


Polymer 20 
(80) 


(480) 


1690 


1820 


11-21 


Polymer 21 

(80) 


(480) 


1790 


1800 


11-22 


Polymor 22 
(80) 


n^^Uv > 

(430) 


1770 


1780 


11-23 


Polymer 23 
(80) 


(480) 


1830 


1770 


11-24 


Polymer 24 

(80) 


u-^^+fy > 
(480) 


1810 


1790 


11-25 


Polymer 25 
(80) 


(480) 


1780 


1770 


11-26 


Polymer 26 

(80) 


(480) 


1760 


1750 


11-27 


Polymer 27 

(SO) 


(480) 


1800 


1750 


II - 28 


rojymer ^0 
(80) 


(480) 


1800 


1750 


11-29 


Polymer 29 

(80) 


U^%+fj > 
(480) 


1710 


1770 


11-30 ] 


Polymer 30 

(80) 


(480) 


1820 


1830 


11-31 1 


j*olymer 31 
(80) 


s/^n^ae -^v > 

(480) 


1820 


1330 


11-32 I 
< 


Polymer 32 
80) 


(480) 


1760 


1750 



[0163] [555] 
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81 82 











7 y n: ^ > y 


11-33 


Polymer 33 
(80) 


(480) 


1780 


1710 


11-34 


Polymer 34 
(SO) 


a-* > 

(480) 


1780 


1710 


11-35 


Polymer 35 
(80) 


(480) 


1720 


1650 


11-36 


Polymer 36 
(80) 


c-^^^y > 
(480) 


1840 


1770 


11-37 


Polymer 37 
(SO) 


Zs? *t*t J ^ 
(480) 


1840 


1770 


11-38 


Polymer 3S 
(80) 


(480) 


1780 


1710 


11-39 


Polymer 39 
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